I. Introduction
Cholesterol is transported in the plasma in macromolecules called lipoproteins which consist of varying amounts of specific proteins, cholesterol (free and esters), triglycerides and phospholipids. The importance of the Low Density Lipoprotein (LDL) receptor is highlighted by studies of familial hypercholesterolemia(FH). The total concentration of cholesterol and LDL in the plasma is markedly elevated in this genetic disorder. Cholesterol is deposited in various tissues because of high concentration of LDL-cholesterol in the plasma. Nodules of cholesterol called xanthomas are prominent in skin and tendons. More harmful is the deposition of cholesterol in arterial plaques, which produce atherosclerosis.
The molecular defect in most cases of FH is an absence or deficiency of functional receptor for LDL (Brown and Goldstein, 1986) .
It was demonstrated in this laboratory that the ginseng saponin has some preventive effect against hypercholesterolemia induced by prolonged high cholesterol diet administration in rabbits (Joo, 1980) and rats (Kang and Joo, 1986) .
In this paper, I demonstrated the preventive effect of saponin fraction (ginsenosides) of Panas ginseng C.A. Meyer on hypercholesterolemia caused by high cholesterol diet, and their effect on LDL receptor activity of rabbit liver and Chinese hamster ovary (CHO) cell cultured in the medium containing cholesterol was described. The probable mechanism of hypocholesterolemic action of the ginsenosides is also discussed.
II. Hypocholesterolemic action of ginsenosides
The level of blood plasma and liver lipids such as cholesterol, triglyceride and phospholipid of high cholesterol diet (with ginsenosides) administered rabbits was greatly lower than that of control group (Table 1) . Table  2 . III . Effect of ginsenosides on LDL receptor biosynthesis 1251-LDL was injected intravenously to rabbits which had been fed with high cholesterol diet with (test) and/or without (control) ginsenosides for 12 days. The radioactivity disappearance from test group was faster than from control group as shown in Fig. 1 . The total LDL receptor activity was lowered in control group but the saponin prevented LDL activity loss clueing to high cholesterol administration.
However the activity of EDTA-resistant binding site did not altered under different feeding conditions but that of EDTA-sensitive binding site did (Fig. 2) . Effect of ginseng saponin on 125I-LDL removal from the blood serum of normal diet fed rabbits (normal), normal diet and ginseng saponin fed rabbits (test I), high cholesterol diet fed rabbits (control).and high cholesterol diet and ginseng saponin fed rabbits (test II) for 12 days. 
Symposium (9) Biofactors
Cholesterol uptake by Chinese hamster ovary (CHO) cell cultured in a medium containing various amounts of cholesterol was traced and found that the cholesterol uptake was proportional to the concentration of cholesterol in the medium, and the population of LDL receptors were gradually decreased as the increasing cholesterol concentration in the medium (Table 4) . However, when the CHO cells were cultured in the medium containing ginsenosides, cholesterol concentration was lowered resulting in less loss of LDL receptor activity (Table 5 ). The biosynthesis of protein and RNA of the above cells was higher than that of CHO cells cultured in the absence of the ginsenosides (Table  6 ), suggesting that the ginsenosides might stimulate LDL receptor biosynthesis. (Joo, 1982) . Km of various enzyme for their substrates were lowered in the presence of moderate amounts of ginsenosides as well as other surfactants such as Triton X-100, SDS, deoxycholate, Lubrol-WX. UV difference spectra, CD spectra, electrophoretic mobiliity, DTNB titration and substrate binding data demonstrated that moderate amounts of the ginsenosides might bring about a slight change of the enzyme conformations, which would be in favour of the enzyme reactions being accelated.
Our absorption experiment in rats using radioactive ginsenosides prepared from 14C-acetate using Korean ginseng root slices showed that ginsenosides were absorbed partly in the undissociated form and saponin level of the liver might be maintained at 10-6% -105%, which is Rood for enzyme stimulation.
From the above considerations, it was expected that the saponin might stimulate bile acid bilsynthesis from cholesterol, and in vitro experiment showed the case as shown in Table 7 . Furthemore, the secretion of bile acids by ginseng saponin fed group was faster than non-saponin fed group (Fig. 3) . We don't know yet whether the recycling of bile acids is interrupted by the saponin or not which remains to be solved. It seemed that the ginsenosides lower the cholesterol level by stimulating the cholesterol metabolism, resulting in the lowering of inhibitory action of cholesterol on LDL receptor biosynthesis. Reaction mixture(2ml) contained 137mM NaCl, 5.2 mM NaHCO3, 1% glucose, 0.2% BSA, 10mM phosphate buffer(pH7.4), 10 ug cholesterol(4-14C)-cholesterol(0.09 uCi), ginsenoside mixture and purified ginsenoside Rbl, -Rb2, -Re, -Rgl fractions(10-2% -10-5%) , and 20% rat liver homogenate. The figure in brackets are relative percentage assuming that of control group(0% saponin) being 100. *P<0 .05 
